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(54) OPTICAL CROSS CONNECT SYSTEM 

(57) Abstract: 

PROBLEM TO BE SOLVED: To reduce the size and the 
power consumption by adopting the configuration for the 
system such that a 1st optical switching means passes 
only a wavelength multiplex light through any of light 
guide paths and a 2nd optical switching means passes an 
optical signal through any of light guide paths 
connecting to a wavelength router so as to decrease the 
number of drive circuits. 

SOLUTION: An optical switch element array 100 selects 
any of 4 input optical fibers, an array guide path 
grating wavelength router 200 demultiplexes a wavelength 
multiplex light propagated through the input optical 
fiber depending on an input port and the wavelength of 
the light, an optical switch element array 110 selects 
one of the demultiplexed optical signals and guides the 
selected signal to a multi-mode optical fiber 1000 being 
an output destination of an optical mode combiner 301 . 
An optional optical signal is selected among in total 16 
optical signals propagated through the 4 input optical 
fibers and outputted. Thus, n-sets of optical signals at 
maximum are wavelength- multiplexed in m (an integer 



being 2 or over) pairs of input output optical fibers 
respectively in this way. 

COPYRIGHT: (C)1998,JPO 




(U>B*MMOT (J P) & BB # It & ^ (A) 



ai)4*mH«&is£# 
HrWTlO-243424 

(43) B TO0#(1998) 9 5116 



CBOiuta 1 

H0 4Q 3/52 

G0 2B 6/00 

H0 4B 10/02 

H0 4Q 11/02 



F I 

H0 4Q 3/52 
11/02 

G 0 2 B 6/00 
H0 4B 9/00 



C 
T 



sees* »#*©»7 ol (± 15 S) 



(21)ffi«*^ 


WW9-3558fl9 


(71) MM. 


000004226 








B*«<&«e«s*tt 




(22)tWBB 


¥fi£ 9 ^(1997) 125 24 B 




JtESfWfr«KB*r«HTB19#2^ 








Cffl £ 




(31)«fc*£®#^ 


ftH¥8-351247 




jtoKUEgmKiSSfr^HTB 19# 2 * 


B# 


(32)ftfcB 


¥8(1996)125278 




*«*B*lS*£a:l*l 






B* (JP) 


(72)*W# 




B# 






















(72)$89!# 












jR^SSH9KB»r«=TB 19# 2 * 


B* 
















(74)ftSA 







(54) K5KO*») ftirDX3**h>'X7 1 A 

(57) imm 

mm) m^tvc<o^m-wmo%^yf-t^it^ 

3t« ^ilft^© 4 1 1 ~ 4 4 4 ftft 

M 1 1 1 0O*»*»tr»«'1 _ ft**-K3V^-r-f3 
0 1 i£r*Tf 5.. 




s 


s 


3 



















I 



3 



-1- 



t&E*#«*Wl#IW* b ffi* $ ttS *flr*fc*ft«x 

8 m a*— h^ffl^-f aftft/u— #-e*>or, $MS*ti 

as*. «5^*aaK*a»rr8«2*^>f ^f-^ 
^a<t, 

ittjESI 2 3fc*-f y^>{f^WL<0 p *^*ai§^^ 1 #<z> 
[»** 2 ] miE#7fe<f -JHitt^aolB l *JJ:r«S 2 

n*#* 3 ] «re#3tft*a«#a^»«:/^ * *j<t 

[ft *« 4 ] «FE3t»«¥a fc (IMB*« ^Jl^^a 4 
*7r-</< (ntt(WE«**«*^>*ft***) iffl* 



(2) WJBSPI 0 - 2 4 3 4 2 4 

2 

«JW n *(Dr-^ima7 7 ^ '<£ #5>l::*itttK 
W « r i fci-SId** 1 E«*>* * n * 

[«#« s ] iME#*flr*a*i#ft«>*ft/w- * iiT 
[»*« 7 ] <»E#*«#aR#R^aEfi^- * an 

[0 0 0 1 ] 
[0 00 2] 

Utl*03t7 7W^*SrfijlRS-fr8o z<Dtiti>. Sit 
(03t77^^«*5 I f 3 i«^H *tu«x<03te:7r. 

[0 00 3] Bl8lt **«tttlf*ffiv*fcft*«>* 

ot-rs. hi 8iJid3v^-c, \ 4\$xx%yT ^ 

'\ 21-24 Ji 1X4 3 0 tt 1 6 x 1 6 

*>3fe*>f<yf\ 7 1 1 - 7 4 4 tejftflSHfcS, 8 1-8 
41*4X1 9 1-9 4ttffl**7r>f^ 

[0 0 0 4] A**7r^/<1 1-1 4^£fc&LT# 
fcttft£lUfe«\ **X«X**M«2 1-24 -Cjftftfc 

40 hfti6i©*Bftt, *^^yf3 0l:±oUnt # 
til 6fifc8»[fi«lftSS7 1 1 -7 4 4 0^"ftt*»fc» 
*»tLS. ttft£ftS7 11-71 4 

7>f^9 1 ^{Cffi^$tl^o <&0«Efi3E*«, 5t^«^ 

<t <bTK i 6 tc««cotU* * 7 7 4 y<^M D »Jt 5 ^ 
50 [0 0 0 5] L^L, Hl8l:«LtI«m AtB^; 
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3 

« jttfAiti*j#7 r -Y 1 J* w t K*IR-e# 5 J: 5 
* * *T y t T*/£-f 5 r 4 ttffl It? *> b o 

r. o J: 5 4 RM£ L fc * * ° * = * * H *>* ? * 

ftmW-Z - 2 1 9 7 9 3 *&« 
«ft) icfEtt^iaTV^o BIT, w0«*<03fc*n*=** 

©tfPIWlttm* (ml2 2W±<£>g&) OXti%yr4 
I- i o tv vf iX3i»-o^>*«*«r*«"f * w 4 "Cfc So 

[ 0 0 0 6 ] El 1 9 12. r<D3tett*»ft^&£ffl^«fc 

ftTv^StCDt-f S 0 Hi 9l-*5^T, 11-14I1A 
M77-f^ 3 1-34111X16©*^!)^^, 
5 1 l~5 4 4tt4X10>**>f yf\ 611-644 
ttTOtt«WR»T\ 7 1 1-7 4 4 W*ft*!fc$B* 8 
'1-8 411^88, 9 1-9 4ttlfJM7r^t?fc 

So 

[0 0 0 7] AA*7 7^^1 1^1 4 4 3 ^et$ttl 

fc**M*tt, tt*l«o«*^yy>3i- 

3 4"T?«t*t-eni 6*»21jMSSiX, 168©*^^ 
5 1 l-5 4 4{l»»5c ^Jx.tf. ^5 11 

fctt, 3t^7"!J y*3 i-3 4Wii?iioi^aiA 

[0 0 0 8] 4f4X 1 5 1 1 ~5 4 4t 

^f»loO^/y y#a»e><0tttfJ*a*U &v> 
T^^^fiil«^6 1 l-6 4 4WlRlfcfflA 
flWcftft^fiSaVC^S 4<@£D7tff 5 -bSfMcOTt 
«#Sra«Vf So 1 1^51 4*5<ttf^I« 

&ft3RSi^6 11-61 4«r*UT3i»lS*tfc*«-B- 

*n-e*t»j6-rs*ft*«»7 11-7 ui:^ 
*^«»8 i-e*»bs*i-cffl**7 

7>f'<9 lf^HlASnSc «&a>»Eft**«^ 

■f K B * i:**©aiA*7 r 9 £tt S r £ # 

[0 0 0 9] Hi 9l£^LfcS6*<0*n*=i** 
fAT'lt y* 3 1-3 4, 4X1 yf 1 

51 1-544. praeftftaR*^ 6 n-6 4 4ia 

0, 01 8|21i3»t**»jft»2 1-2 4 i*^yf3 
0<O«flB«rHStT^5 o 4xi^7^yf 51 1- 
5 4 411, 1 6X1 60>Jtt^-f yf-30 J:f9«l**lB* 
-CfeSo ft^y^S 1 1 - 5 4 4 4 pTSKfi 



(3) 0 - 2 4 3 4 2 4 

SR^T- 6 1 1-6 4 411 0»J ;ttfAHUrt#;7 7 -f 

[0010] 

II, 01 9 0>ft*n*3.*^ hi/7rA$:Mt5 4 x 
1 **-f y pTgttfiSR** * o * h - * 
*^^y^B»HWcoV^"Ctt#l:SixTl^iV\ 01 
9in^-f 4 X 1 W*^>f y^5 1 1 - 5 4 412, 02 0 
10 (:^n^i:3(i^2x lTt*^ yfi^-i 5 1-15 

3fcyy-ttK2a«RLT«i*-e*6. A2n-A2> 

4©V^i"il^loS:aR"t-a»^(-. 2 0(02X1^ 

>r y^**&^9#x.s&i?as*>So -rfc*>*>* 

it«-ai-1^^3t^^y^SE»lH3IS3 1 1, 3 12^ 

&jre*>a. -*Mw, 2 p x i©*^-< yf-ii, £i+ 

( 2 P - 1 ) fl£> 2 X 1 ftX-f y & P s^ank L 
T Writ Six. '>*< 4 t pfi<0ifc^>f 5/fffiS»@B^ 

20 [00 11] ft*<-f 5/f5 1 1-5 44-CI1W 

ic^-r 0 H2im *»o5cfli*sa««n*:***a 
um^ aR+s*flr*t««* $ -irr4^o^ 

my^S 1 l-5 4 4tcHiKV^3fett:^5l3R$n5o 
[0 0 12] 5:^1 (Goldstein, etal., "Scaling li 
30 mi tat ions in transparent opt ica I network due to low 
-level crosstalk", IEEE Photonics Technology Lette 
rs f Vol.7, pp. 93-94, 1995) l£ <fc*btf, bT- hJt** 5 * 

B] tt> 

€ b [dB] =10 log l(1-10- pp/5 )/(4Q 2 )} (1) 

ttQ=7-efc£ e tfclPoT. Wjltftfy HR9*1 0 

(2 N h-^?r-3 0 d B«Tfcttx*&3W*fc 

So 4xi<D*^>f yf-«:2x i3fe^^-/f-*-?-S:2» 

^*oj)LSixSOT% 2xi3t^yfl : P#ftt0^a 
^ h-^Sr- 3 3 d B X V /h* < 
[0 0 13] it, 36^^ ^fOiSiaoTIt 

5<? 9, 2ocoA^F^5^-^:*^^^^^^ 
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5 

ttf«ii«^»JCttC- I, Vol. 73-C-l, No. 5, pp. 
354-359, 1990) lefto T®*iClft^^^ 0 
[0014] I22(t ^3?S$S§^ 5"^ * 

W«ttfi^*<x**ixL, L+AL©2*o»- ; e-KI 
»163, l 6 4-C*h*£*b*. -*o»88±i:ii 

[0 0 15] yf-#^JS*t6*-H4*6 

Tt=[{(1-kt)(1-k 2 )} 1/2 -(ki k 2 ) ,/2 ] 2 

+4{ki k 2 (1-ki) (1-k 2 )} t/2 sin 2 (7tnAL/^.) (2) 

T 2 = [(k2 (1-ki)} ,/2 -{ki <1-k2)} 1/2 ] 2 

+4 {ki k 2 (1 -ki ) (1 -k2 ) } 1 ' 2 cos 2 ( % n AIV X « ) (3) 

1, 1 6 2l:J3tt4*3»jE©»^ nALf4H»3tB 
[00 16] *fltt3ft^«16 1, 162CD 

^SStCJ5^lf^f^ffli-5fcfe, ki = k 2 = k tttfc&W 
*fi^»*Stt6. roit, ±12 (2) 5t, (3) 5t 

Ti = (1 -2k) 2 +4k (1 -k) s i n 2 ( n n AL/ As) (4) 

T 2 =4kCl-k)cos 2 (7cnAL/A«) (5) 

[00 17] rc:T% HEB©*MBftSnALtt, 

nAL = As/2 (6) 

Tate, ^i"nt3fS^*ko«[(cj:e>T{ctn^n t 

1 = 1 ••••■(7) 
T 2 = 0 (8) 

[0 0 18] »«fc-^tB»UT-*<7)*j8EK 

TH$)t&ftlln AL£ 
nAL = A, (9) 



(4) «f 1 0 - 2 4 3 4 2 4 

6 

h 2 h 3— C0gig^T 2 II, ZtlZ'tl 

Ti = (1-2k) 2 (10) 

T 2 = 4k(1-k) (11) 

ft*^ y^liT-litf- h 2{cA*£ft/'C7fc<i^£^L 
Ttti^1-5o La>U r<Dt**g^*k^ildSjE*lc: 
0. 5fcHftL4ttfttf, lHO^o^ h-* 

(l-2k) 2 ^C5o MEOXlK2i:ii, flitf*!*] 

[0 0 19] ft^UiUf^^HS^n;^* 

<fc?lC, 6 0 1T»»U **>5 

hlo<Ditm^4 X 1 Oft*^ 6 0 2T*jg^L-C 

5/^6 0 2 Sr. 2XlJt7^yf*^y!i-«l:#a 

[0 0 2 0] fcfcU *Myf6 0 2-efi»*Lfc1) 

-^fOP [dB] ^4C5^n7h-^f 
i [dB) li, 

£ i [dB] = 5 Log {(1-10-^ /5 )/0 2 ) (12) 

— <^/Ux^£0. 5 d BJyrtl^^^t-^. ?u*V 
1 2 dB^TU^fttf «fcl\, 4X1(7) 
ft*^ ^^7)5 2 X 1 y fiSf^£ 2a^»ttLT« 

* h — ^ £- 1 5 d BSJlTt-JfliX-ixtf iV\ 
[0 0 2 1] :0<t5C, ^*0)t^n^3^^ 
ri^-Ctt, )t^^f 5 1 l-5 4 4tUT?H*tt:^i8; 

<45, H2 3Srffli>TlftWLfcJ:5twPr3B»ft 

Oftfc* 2li^^7f^W:^, %^ y^<0 

[0 0 2 2] «»*mx l*^-f -xf-*«^F«! 

50 [0 0 2 3] 
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7 

*3te77^'<a»k**ve;hJ^£ft5>fc££I:3fcS\ 1 

(2) BfiiE3t»*s#st-i^»*^^fciascoSift 

ftfg^Sft^&KlitirSBm^roA;*) 77-f *t*b © K* 
#S*#**t*ixAa S Kftff A* $ 

ftfcm|B©«fi£fi#® 5 ^Wl U SbfcS 

t» (3) mis#*flr*»«i#a*> 

63t(i§-Sr^UTrH?3tiJ*3t7 7^^l-Stfi#fi* 

#3t«*S*?^®tt, ( 2 - 1 ) #JlEm<@Oi£fi:£fi3t 
fc»J&1-6m#©3te»ifll&«:*U' rro?*>roio£jl 

5-KSl3t^-< .yf-V^ai. (2-2) fltj|2m*tf>3fc 
iii@Kl^ix€n^gc$tl5m*(7)A^^- hi P#© 
ffl*#- h ( p l±WE*ft#a*©«ft#»»«±©SE 
ft) fctr*U ffiEJffl**^ -.y^vy^grfcililLfc 

<DU1^5fe^A^*f- h»wft/i*/w-7 l w >^#ttSr* 
•f a«£A~*i, (2-3) «HEjftSA^-^»p*<0 
ta^7K-HigSBE$tl/*p*©3tiiiSte«r*U 

SrJ8»r-f5^2 3t^W yfy^fti:. (2-4) WE 
SB 2 ft ^ s'^V^#S©p*rojtaiSKSrl*ro3ta 

[00 2 4] ±B«WEIi±*Uf. **fllflTi«*«l'* 

fc, fglft*'!' y^v^#g:lrtJtt<5m*<03tffliS!S 

(ftgig?§) CJgEI- S^n* h-*K>5*>T\ S&2ft 
^yf-v^atMgftSftaftft^il^ 

ftiiiiSS fc*-h$t*Sr£ 
^ro?*,© iiiS^i -rsiSlflJroartlSrtfl- 



(5) 4 3 4 2 4 

[0 0 2 5] fcib\ Hl©)fc^-f yf->^*»t*ft^ 

MS Net) J , 1 9 9 6 ^©•T-tf 8ia<f ^«ii<f ^ 
IMt^A^B-I 0 7 2) ME*3*lTV*6. ^cox 
• 3i:ii ( *«o*»tt#ai. »3t»tt#a»#W* 

/0 i, rit^JtaiiKt^ixWSiBi^HSA^sK- h& 

h'7-^A s !Ei$^ttT^'5o l§]8S<Dfllfi)W 5 1#ffl¥ 
9-2 4 7 1 7 9 OfeSflTII* ±tf*ixSrffl^fc3fe* f 

[0 0 2 6] ffoT, **Wf±, SDt^yfy^f 

aSrJ0x.5rilc,t«3. &&<£>mx l ft*^ yf8 .fctf 
Bj^jfiftS^^a (HI 9 0«^r-lim=4) itt&& 

ft*W y^-V^*«4:**A^-*t«)«*#*>*B:, * 
[0 0 2 7] 

[nwK>niio»ffi] 
30 -m, 4 #©AtB:*jft7 7 *v &%yy4 

[0 0 2 8] Hlttfc^T, 1 1 ~ 1 4fJA2lft7 7-'l' 
/<, 31~34lilX160*^7'yy^> 4 11—4 
4 4 fiftfi *a«#a. 711-744 li&g:£&3§. 
8 1~8 41*4 X 1 9 1~9 4ttffl>J3t7 

7 #A**77<f^l 1~1 4<P£fc«BL 
T££:i£ft#fiftte, ®.&^%<»%*.&%*-f V v * 
3 1~3 4fl6MS^ 1 e«0?Jtfll*i«#»4 

40 ii~4 4 4 fc*ivejx*a»ix5. fci 5t<S-§-a 

^#g4 11tt(i, 4fflCDl X 1 6?t^7*!i 3 1 ~ 
3 4co^rtv^Olo(Oaj^>75^^ix5. — ^ ^)ttl 

■§-a#?#a4 ii~4i 4-eiitR$nfc^{f#ii, 
^mS7 ii~7i 4it#d>ti, -tr-cfcfeA^^SS:^ 

8 iT-#afb^nrai*5t77^^9 ucta^^^a. 

[00 2 9] 1 (Om&LW) ® 2 

50 14, **w»#»-e*>5*flr*aiiR¥«o»i«)«)«w 
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fc*f. i2i:^Pt, *«*»ft*8tt* ****** 

0, yWFTlH' 1 1 0, 7XlO**-Ka 
yyqt3 0 1, *^>f «ttHB3 1 1, 3 12, 
tl/^? 3 2 1, 3 2 2^<fc J 9*8j££;ft6o *fc, 3fc* 
>fyf*f7Wl0 0, 1 1 OH, Ztl?tl4®b 7 
m<oyt*4 yf^l 0 1-1 0 4, 111-117** 
e>*ricS*t4. IH2 2^^L 

1, 3 2 24r^LT3fc*'f yf-JB»HIS3 1 1, 312 
[0 0 3 0] B3it awftteft^ttft^-^ 2 0 

A^*H&B (it- 1 4 ) 20 i Ii^7^i8K 

2 0 2 ^ Wtt»*^*nW-*«[«ltft46**B 
7W 20 3i, m2<DXy7m$L®2 04 t. 7 *<D 
Utfj*S£» (O-a^-Os) *2 0 5*»6>*J*S*tS. fci 
itf. Bi^*«WBR?a4 l lK&^T, *^^y 

H^2 x I3t*-f y^*^Srigffl LT»9H-<5) 
K2 (E2 2#§0 lCA*j£tl£o Z.<D%*>< y^-m* 
10 1-1 0 4 0^- h3H 7W iRBft^R*^ 
-^2 0 0 <£>A;*j£i£B 2 0 1 <D 1 ojCftttSti?)o - 
^ 7 WiftB^iSlfi^-? 2 0 0O7*^fflAi 

&B (o-a-Oa) 2 0 5tt, **t€ix*^>r 
1.1 1-1 1 7 0*-h2l£**Six5o 

111-117 tf>#— h 3 3t^- 

#«*»fc¥&4 1 KDtiMkttZ* 

[00 3 1 ] Kk^, H2{C^Lfc3tft^S^a^#« 
0«^;ioV*"Ctiyji1-* 0 y^B»|llK3 1 1 

tt, 4fl£>ft*>f yf-m+l 01-104£>5*>* irb- 
^^321 Vmfc&tltz^irjnfrKXDytXj y^M* 

fi/U-* 2 0 0 OAA* J8B 2 0 1 <7)^T tlfr 1 

[0 0 3 2] ZZX\ 7KIJBSItfM^?2 0 
OH, A**«»Ii ( i = 1—4) (C^ftXk (k=l 
-4) C03tfB*^AAStLSi. ffl**»teOk-i^u 

ransmission Characteristics of Arrayed Waveguide N 
XN Wavelength Multiplexer", Journal of Lightwave 
Technology, IEEE, Vol. 13, No. 3, pp. 447-455, 199 

5) 0 7 ix-f*«K»^ftft/i— ^ 200 



(6) 4MHW1 a- 2 4 3 4 2 4 

JO 

HtfjSftio UfcaSoT, 4#0>A*»ifcB<&9*>fl>^ 

■fn^io^A*snt«ft*s* (A1-A4) ii, * 

<DArt*«B t «ft 7 *(0ffl*Wj6Bo 5 

10 [0 0 3 3] yf-WUmn 312(1 7 fltf) jfc* 

11-117^)5^ t^? 3 2 2Ti 

iBftLT, *(03t^^^f**^*-H2lwA**ixfc 
7t<f^-Sr ; e^^^^^^^C0^-b3(c^< o 

20 [0034] ^-K3^t301ll 7o^y 

^-^7 7^^ (st iooo#s) ic^-rs 

B8xl**-K3W<>ftJ , 1 9 96¥®^tS«ii 
ll^xi/^ hn^^^yfxf^^C- 16 0) 

2 d BWTtd-CtSo 

[0 0 3 5] wO<fc?t«i, 3t(S#»W#S:tts ft*^ * 
30 ^^^7 W 1 0 0T* 4*0^**77^^^* 
loS:»ttU *<DA#3te77-^'**&e*L^< 
fi#fift£7 W WttB»T*»A"-* 2 0 0 WW 
h£«fiKJCi:T#«U *<P5^iotf>3te«**§- 
Srft*^ yf-ttT WHO -CSft LTft^e- Ka> 
/Mf3 0 1 OffiAjfe-CfcS^/^^- K*77^ '< 1 
0 0 0(dag< r.tlC-±9, 4#^A^)fe:77<<^ , t 3 ££ 

[0 0 3 6] 4*t©ABA*7 7 

IC, *^Tm^C0Am^^7r^^*^^ti^ti*^r 

^oAtiytyr^^ti^ti^n^Ltii x ( m -n) 

#JSLfcn x 1 <oft£RSSMiB;iSo 

[0037] *fc, #jtft#a«^att, m«o3t^>r 

50 yf"*-f^&ft6lll«>*^^ t, 7U 
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y ^*«»b**JB 2 Oft*^ y+WFT W t > (m 
+ n-l) x l©**— K^V/^ -J-3ft»&#lritSix5« 

ftKli-I-t, (m+n-1) #<7>tii;&*&KOi-. 
-On-i£#U A^^KKli (i = l~m) tttftA 
k (k = l-n) 

BOh-ifcA'-T-f ^StiSJ: 5 TRIM'S, 

&S0Sft (nfi<0ftflM§O lix *<0A**«tti:«ft 
KfSCT (m+n-1) *OU*WR*©5t)n*IC* 

[0 0 3 8] fcC 11 2 fc* Lfc*ft-&»«^a^*J^ 

1 oc7)A2l#- h k 1 oOffl;&#- h L/H£ffi LftV\ 

Stolen* h — h2*f»t«:SIW"f* 

[0 0 3 9] *fc, *^>f.yf»frw i oottc 
5^n* h-^<D?*>T\ ft*^ yfl^TW 1 1 0 

*-?«*/i^-#2 0 0lcj:9^ttSii*«>"C, tr-m 

y^Kl^i o 2 t i i 3jWBft$*k X-h%7r4 

y<i 24 3 ^e«etr#fc^x ! ©*«*«rai«i"S*!i 
[0040] rrr\ e»Sttr^*^*^-r ^iSt^ 

£3fi§LTL£ pfiWM 5 *** hr-^iftS. 
fffrw 1 0 0lCfctt£*n* h-^m, ftX^ y 
fl^lOl, 1 0 3, 1 0 4^?)7W$KB^$ 
gyu- * 2 0 0 (O A***B 1 1 , 1 3. 1 4 lcig?Hx£o 

«B»^«ft/U-^ 2 0 0<om**«KOo, 0-2, O 

-s^fe^yflflH, 112, 

tt, BftSjh/Ci^ft*^*^** l i 3(cHA^$ti 

[0 0 4 1 ] @5i:fc^T, Jfe*>r yf*?7W 1 0 
0, 1 1 OJdibMtSJt^^^f-SRT-fcfc^O^n^ 
^Sr**l-etLei, e 2 <h^^> <t . »ft£*L*3fc« W 
C&ftCD^n;* h-^ti: (m-1) • et • e2 ~T?fe6 



(7) ffl¥l 0- 2 4 3 4 2 4 

72 

T£ +51:114, m=4 0S^t* ei = e 2 < - 1 8 d B 

(m-1) -ei + (n-1) -e2 + (nH) • (n-1) -ei *e 2 
Xh%<DX (nte&fi&) , 1 2 d BWTirf 

ifctt, n = 4^t-ei = e2<-2 0dBtttttf 
Lfc^ot, H5^*Ufc«lfilclw*5V^rei = e 2 
<-20 dBttftll h'7h^^l0- ,2 Cib l (t5 
/^p-^/Ur-f 4:1513:0. 5 d B£lTI-»x.6wi*s 

70 [0 0 4 2] H2^*Ufc*«W^3tfflr#»« 

X\ JttiZti^-ftifrimftX'f y^*^iKWiLX 
^y^Mti~ti\iX^(DX\ y^BBEIISttfco 

«r**t^ix[8 6, I7li/Ttc Hsttcofcfe. ii9l^ 
Lfctt*<^3t^n^3^^ Hv^'-rAKiSV^C 2X1 

*«W(0*«»aR^Rtt. 2 5 d B 

2 0 d BfiStf) l«^C05t^^ v^m+tzrtXffif&XZ 

[0 0 4 3] (ft*7V y*(DitL<Dmf&m) H8ti, 1 
x l 6 03fe^^y ^^3 1-3 4«r#«Lfc*»ric«S:* 
-to *8l^:te> SK^tl X 1 ^31 
~3 A&Ztl^tlSotol X4<7)7tX^y ^^35i- 
35s, 36i-3 65, 3 71-3 75, 3 8i-38sT 
mj$LLtci>(DX&Z>. -RlJltt, IX (m • n) Oft* 
1 xm^/!i ^^tmfi^l x n )t* 

40 AmJ]ft77<<'*i*i?k\Zjtx7V vtkz 

[0 0 4 4] ftl^ H2 4H i8^titW:5l 

f^S4^77^^ (#l-#4) $r4l«[^S^ 
T2»7c7r^^u><Sr«!fiS;L, R577>f^7M 
2#1 (#l-#4, RU«, #l'-#4') 4:ffiS»-9 0 

AM'J^nS)t77^^7 

u>r«:mJia^m*afc2 9:7c7r>f^rWt, m^ft 
50 ^7^^<T u^Srnl8l^fiiaft:2»:5c7r^^7^^ 
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[0045] Ell <0 1 X 1 6 3t^^!^ 3 1-34C 
«x.T (H 8 £&<o \ x4ft^y*^S:R 

ttSftfofll::. H2 ixi6*^!/y?31^ 
3 4 i JiSEUfc«ric^>2 8:5c7r^^TU'Y 8 0 1-8 
0 4 fc *RttfcE»«**1". -^fl 1*16** 
^y«^3 l -3 4CD&a^£r-7 P S!4;S#7 7-f^ 
x4t«U H^*+J:54E«fc*U"C*«*Wi 

4 11-4 4 4 <D&* \Z 1 $£7)f-yS 4 1&%y T 
1-8 0 4SrfflV^5r £T\ 1 x 1 6 ft*:/ !J y 9 

[004 6] (ft ftS*»0tt&ffl) 7 1 1 

fflUfc±*t«»*:fflv^T<>J:v\ £fc> «fttf>*fc* 

Sir, »ES*Lfc**-r!>T*r*R1-**«ll«*r»V> 

[0 0 4 7] 0 9l:*5^t, 7 0 0 0 H ¥ 

!|^-f7K7 0 1, 1X4^/^7^702 
-7 0 5fcJ:91Mt£ix*. ttftX«US7 11-7 14 

(-7 4 4) tl -ttt**tt3tS» SI 7 0 6&&Xfi%&m 
»7 0 7fcJ:0«dfSixa. 3taEW«tt«S 

^T#ii^^p D pT^^ix6o Lfc^oT, Hi left 
i^T, #*«-©'SK¥a:4 1 1 -4 4 4 fc-tix-eixWJS 
7 1 1-7 4 4 SrP-(Dff»:^lR*i-tL 

[00 4 8] (*£«»©te©«J*«) *^«8 1 - 
8 4(1 R*«>JKi:S4o©3fe«*Srl*^3fe7T^^ 

^^tt*««ife 1 0 • Lo g n (n 

[0 0 4 9] (Jfc*-Y y^»^«>ft«>*l*«*5 itf*© 
RfHLfc^ **oB6fc 
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-<:/&£» U zlxSr««*-e»^LT3tSrWr«S-ti:5 

^<0BW6j , «*W«««¥£tt*flF5fi«S* 0QE93-11 
9, 0CS93-55, pp. 67-72, 1993) MKftStl/O^o £ 

[0 0 5 0] *fc, H2IC*5V^T, #3te*>f yf^T 
W100, 11 Oil -x^B»igB3 1 1 , 3 

12ttU^ 3 2 1, 3 2 2\ZX «9E»£*l*a\ * 

20 [0 0 5 1 ] (*#**ft«>«0*rt«l) H! 2 fcjS^ 
F=3 w<>f^3 0 1 Srfflv^fcis, iitt 
Log (n+m-1) (dB) 

[0 0 5 2] 2 12 

^-^ffl^nilW^i^Wl 1O0># 

Tv 010, 11 1 ^ffiV^TIft^"rSo 

[0 0 5 3] El 1011 C(Dfl@»ft^-**:ffl^fctt 

«*wi*ro* 2 b 2 ic^-rm 1 

0«#«£03!VM1 7K$S(BWf/^^2 1 
0^4o<7)ttJ**«EBOo-03a:iBx., ^-f^f^ 
7W11 0^40^7^ yflffl 14-117^ 

^o bm&Zti. *^a¥aiir4xi©*^K3y/< 

-ft3 0 2^{i^Si:w5i-fcSo 

[0 0 5 4] TW*»[»* : f**/l^-*2 10H A 
^*SBli ( i - 1-m) (fcfcLk = l- 

4) 036«**SA**ix5fclil***KO(k-i)..d 4{c 
/U-^-Y V^^ttS «t5twR«-f5o x mo 

d yll x^y T'tlofc^'Q ^r^-fo I - **? 

*>> 7WS«W5/^^2 10{1 illl^ 

50 «*ttB*W«*o»«^ *ft;iiO*«*ttUrt»RK 
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15 

\zfc 4 *offl*»*WJ:*ix*ii#* t TUB* Six 

to 0 5 5] JS@»ftrt'-*£:ffl^\h,lf, — ** 
T n #<7> Affi^Tt 7 7 -f ^^iC^timt^t n fl 

1 fcfatR^fll^-etSo C0>fc2\ n^AAft^r-Y 
/<*tL-e*lK#JCUfcl Xn 2 03t^^y S>*4* n 2 ffl 

ix.6c niO*Myf*W 
^Il^^f^rMi, JBII]««A—# 

^T^i, n x lOft-^— K^^'^^fcflWiStt 
£ c ^©jmaftft/w—^tt, nfitf>A*#— h 1 1- In 
i x ne^ttJ^>K- bOo-Ofl-tSrWt, b I 

ifcftlUk (k = l-n) ffl 
^tK- hO(k-i).ad ntc/u-x^ :/^£*x£<fc 

[0 0 5 6] ro«t5t-H!Hlftfi/u-^«rfflV^fc*2 0 

4 LTE 1 1 ^^"rtSft^-^-f V^#144r*r-r§T u 
2 l o Srfflv^T^6iS, El 1 2 
^■f 2 2 1-2 2 4#±lflHW>** 

225-228 £fi^fr*T*dc UT h mm^m 

2 5-2 2 8 4 0>nu<0KISU*, H l l (c^i-Rft/u-r 

4 y^#ttwt5t)^T'fc^ 0 

2 104o©tl|Alt *^«»2 2 5 0)^1 <£> 

StefcWt, y 3t 

[0 0 5 7] 4fc, *<ZVU- "rji-yft&im 

1 ifc«-*-Wt^RJ61-6to-eBft<, WilfHl 3 

»#aE-T5ri:^*De>ixr*5 9 tt»7 : R. A. Barry, 
et al., "Latin Routers, Desi gn and Imp lementat io 
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n", Journal of Lightwave Technology, IEEE, Vol. 1 
1, No. 5/6, pp. 891-899. 19931993) % tOl^-f ft£ 

[00 5 8] (3tflr#»«*a<0« 3 H 1 4 

(t *«w^»«^fe53t«^aw^ao»3o«fi!cffi] 

H2K*-rWlOl(lJ««tOlsVMi % 
ftBJMF-RftA"-* 2 0 0OA£*J&B4ai;&*J£KSr 

IR^TW 1 2 0£JB^£ t 
[00 5 9] *mtfLWVI*. ±»Lfc#UjftlCiPiT, * 

[0 0 6 0] tit. Hi 4IC*bfc«««i«?#««-*>' 
SS!8^KI/^^ 2 0 0, Txio^-Kay^ 

[0 0 6 1 ] 0fc«#»ft 4 <59«/£#J) B 1 5 

atftBft^ftfi/W-^ 2 0 0 [£ftx.T. EWffiT l^-f W 
RBtt^tt*/^-^ 2 2 0^v^4^5^*?5 o 

[0 0 6 2] r. r\ Rttmr »ttK«[ft»^- 

e, mi 7im^xz<DRamr u^wftteft^-ttft^ 
-^22 otDsaico^Titiw-r^o »a^ov^xtt. 

#telH]{Jgj , «^««Bfflr**tt«fW*«fir, 0PE96-2. 
pp. 7-12, 1996) KK»£*i-tl>£o 
[0 0 6 3] 116 (a) (1 11X1 107W88 

1 1 - I u t 1 1 *^ffi**j6KOi — Oi i £*U A* 
^ftSSli (i = 1-1 1) icjSg^k^^f^A^^ 
50 ti^4tiS^^^S§OK-i + 8 ^/^—r-f v^^n^i:^^ 
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^ft*>lott:A*Sft*:*ft#** (4o<0#ff*Ai 

co 3 co O 5 - O ii «ft^ft#&8 $ ftT ItiX £ ft 6 o 
[0 0 6 4] r.~T\ 016 (a) l^Lfc7l"f»ft 

#»ft«fifcfco 0 It^oT, 7U^>Hi£&2 0 3<0 
tp&\cMKttB2 0 6«rf**DUT«r0iS*tf, Hi 6 
(b) <0i5^A**«Bli-l4i:lll**«B05- 70 
OnSrH-*lPl^E«-f*-i:* s "Ct5o ^?tr, Br 

[0 0 6 5] 

«**Wl*ft, »2*^>f y ^v^#*«raTi:E« 

^myto^frbfrt?: i o<z>ft«*ris»ft£ftso-e, 

^^^^^^»J^^gi-r6^»j[HlKic^ / >^< (2o 

[0 0 6 6] JKl'Jt^^y^^^ai^tSm 
#coftili£&§l^0-f £ ^ o^H^5 *>T\ % 2 5t 
^ly^St-vmm tS ft S 3t« * t IW C«««>J*» 

3te»«tei-*a>ft*o-e, t'-h$6*4r4i:?iv> e 

^SttV^ftbaft^^iiiateSrWt. ^co?^coi 

a«^3t^-r 3^"c*Wfc#s. wftfcj^jMWtows 
[iaBof»^iftM] 

[Hi] **Wtf>3te*n*3*? h^^r^coS** 
ritSr^-fB. 

[02] i <o*j*«i«:*i-b. 

IE! 3 ] **I8»^ * 2 0 0 co«/&£ 

[H4] 2 0 0 co&ftyu 

-7^>^«*tt«r*1-B. 40 
[15] 7W W*1MH E **A'-* 2 0 0ia^)^ 

[B6] jt^^r y^m+htz*) (Drngmitttmrnm 

StS1"B. 

[0 7 ] y^mmm^<o£^m^ftnm^ 

[0 8] 01CO1 X 1 6ftxy ] J ^31-34^ 
MLfc*J*«**1-B. 
[0 9 ] ttft£flW0*Afl*»i-B. 
[010] *ft^»«#ia:o!B 2 o«*WS:*i-B. 50 



*BB3pl 0-243424 

[011] aitt«rto7^^MIWI«ft^-? 
oKS/^f >< y /#tt£^-f 0o 

[012] 011 OStft/u— r-f^^»ttS:*i"5te 
<O&ft;u-*<O*gf&£^-f0o 

[013] ft&CD&ft/l—TV ^4#t4<7)0JSr^11Ilo 

[014] jte«*aft#S:0>* 3 (D«rt«S:*i"B. 

[01 5] 3t««Tl^#a^*4a5«fiK0iJS:*-rHo . 

[016] l l x i i cor u>f «j8tK»^Rfi:^— ^ 
fc RW?S £ ^BM&SrBWI'f 5B. 

[017] lixii COT u-f WttttftT-ttfi^— * 
cojfcft/w-T 1 ^ >^4#tt£^-f 0o . 

[0i8] ^sft*£^^^fi : ^fflv^7t^¥^co7t^^^n^ 

* hS/*^AW*J**(Sr*+Bo 
[019] 3t«*»«^aS:fflV^fc(j£*03t^o^a 

[02 0] 4X1 COft^ 7f 5 1 1-5 4 4 cOtStfiE 

[02 1] 4X1 COft;W «7f5 1 1 -5 4 4iC*3tt 
Z>?v* b-^ift^-fSBo 

[0 2 2 ] ttWtto-* * >V=F1$iftM<D 2 X 

[023] WS^fiii^^^ 61 1-64 4 c0«/££ij 

[02 4] x-:/S4S3fc:7 7^<£fflWc2&^ 

[02 5] ®l<nftx7)) y^i*«fl«*at^ 
^^x-7 P S4^^r^^^^^^2ft7C^T^^T 

ii~i4 7<h%yr4* 

2 1-24 1X4 (Oft^&Sff 

3 0 16X1 6C03t^-f yf" 
31-34 1 X 1 6c03t^^y y# 

8 1-8 4 4 X 1 (O^JfiSS 

9 1-9 4 Htfjft^W* 

1 0 0, 1 1 0, 1 2 0 ^^7^7^ 
101-104, 111-117 **>fyf*? 
1 5 1 - 1 5 3 2 X 1 *^>r yf-JH-T- 
16 1, 16 2 

1 6 3, 1 6 4 m-*-K*«* 
165 ISKfc-^ 

2 0 0, 2 1 0 T U^»fcB* J F*ftA'-* 
2 0 1 AJimtilft 

2 0 2 *1(7)^7^WSEK 

203 m^ru^ 

204 9S2<DX7'?m8M 
2 0 5 ffl*£&Sg 

2 0 6 KKJtH 

2 2 0 SltffiTU>fW*B»^««A^-^ 
2 2 1 -2 2 4 5fc#i£t§ 
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2 2 5-2 2 8 

3 0 1, 3 0 2 f£*-Y*y'U-r 
3 11, 3 12 ***{-/f*»E« 

3 2 1, 3 2 2 ir i"** 

4 11-414, 421-424 

4 3 1-4 3 4, 4 4 1-4 4 4 

5 1 1 -5 1 4, 5 2 1-5 2 4 
531-534, 541-544 
60 1 1X40*»8B 



4 x i <D%*4 yf- 
4 x 1 <7)36^>f 
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6 0 2 4 Xi036^^yf" 

611-614, 621-624 ^SSSftSlRS^ 
631-634, 641-644 ^iKftSfl*^ 
711-714, 721-724 
731-734, 741-744 

7 0 1 Mft^frw 

7 0 2-7 0 5 1 X4«)*^!l 
7 0 6 
7 0 7 
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